The principal fatty acids of strain DY30321 T were C 14 : 0 and summed feature 1 (comprising iso H-C 15 : 1 /C 13 : 0 3-OH). The predominant polar lipids of strain DY30321 T were diphosphatidylglycerol, phosphatidylcholineand phosphatidylethanolamine. No respiratory quinone was detected. The G+C content of the genomic DNA of strain DY30321 T was 33.4 mol%. Phylogenetically, strain DY30321 T branched within the family Peptostreptococcaceae, with (misclassified) Clostridiumhalophilum M1 T being its closest phylogenetic relative (94.6 % 16S rRNA gene sequence similarity), followed by (misclassified) C.lostridium caminithermale DVird3 T (92.1 %). These strains showed very low 16S rRNA gene sequence similarity (<84 %) to
Clostrdium. butyricum ATCC 19398 T , the type species of the genus Clostridiumsensustricto.
On the basis of its phenotypic, phylogenetic and chemotaxonomic characteristics, strain DY30321 T (=KCTC 15549 T =MCCC 1A01532 T ) is considered as the type strain of a novel species of a new genus in the family Peptostreptococcaceae, for which the name Wukongibacterbaidiensis gen. nov., sp. nov. is proposed. Maledivibacter gen. nov. is proposed to accommodate Clostridiumhalophilum as Maledivibacterhalophilus comb. nov. (type species of the genus), and Paramaledivibacter gen. nov. to accommodate Clostridiumcaminithermale as Paramaledivibactercaminithermalis comb. nov. (type species of the genus).
Dissimilatory iron-reducing bacteria that utilize iron(III) as an electron acceptor for anaerobic respiration are widespread in anoxic and circumneutral environments (Lovley et al., 2000) .
Here we describe a novel isolate, designated as DY30321 T , obtained from Fe(III) reducing medium (FRPFO). This isolate was able to reduce Fe(III) compounds to magnetic substrate that contains mainly tri-iron tetraoxide. To determine the taxonomic position of this isolate, it was subjected to further characterization in accordance with the recommendations provided by K€ ampfer et al. (2003) and Tindall et al. (2010 , unless stated otherwise): peptone, 10; sea salts (Sigma, S9883), 30; PIPES, 6.05; L-cysteine-HCl, 0.5; resazurin, 0.001; and amorphous Fe (III) oxyhydroxide (pH 7.0, 50 mM) as an electron acceptor. Enrichment cultures were incubated at 28 C. Between 7 and 10 days of incubation, the colour of the precipitates changed from brown to black, indicating Fe(III) reduction. One strain, designated as strain DY30321
T , was purified by streaking on solidified medium (1.5 % agar) in the anaerobic chamber. train DY30321
T also grew well in medium YTG, which was prepared anaerobically and kept under an atmosphere of highly purified 100 % nitrogen and contained (concentrations in g l give a final volume of 1000 ml after all the reagents had dissolved; sterilized at 121 C for 20 min and stored at 4 C, lucifugally after cooled. Vitamin solution ingredient concentrations are given as below in mg l À1 : biotin, 2; folic acid, 2; pyridoxine HCl, 10; riboflavin, 5; thiamin, 5; nicotinic acid, 5; pantothenic acid, 5; vitamin b-12, 0.1; p-aminobenzoic acid P, 5; thioctic acid, 5; L-cysteine-HCl, 2000. It should be sterilized by filtraion, prepared under an atmosphere of highly purified 100 % nitrogen, and stored at 4 C, lucifugally. Stock cultures were stored at -80 C in YTG medium supplemented with 20 % (v/v, final concentration) glycerol.
Morphological characteristics of cells of the novel isolate were determined by using phase-contrast microscopy (50i; Nikon) and transmission electron microscopy (JEM-1230; JEOL). Cells of strain DY30321
T were regular or long rods (1.6-10.5 µm in length, 0.4-0.6 µm in width); no flagellum was observed. Cells occurred individually, but sometimes formed short chains. Cells were Gram-stain-positive (as determined by traditional Gram staining following the instructions for the 'Gram Stain' product of Guangdong Huankai Microbial and by the KOH method following Arthi et al., 2003) , and spores were observed (Fig. S1 , available in the online Supplementary Material). Colonies were cream white, circular, opaque, smooth, slightly raised, with entire edges and 0.5-1.5 mm in diameter, after 1.5 days of incubation at 30 C on YTG agar plates in an anaerobic chamber. Colonies were wet and soft during the first 1.5 days of incubation, but became rigid and hard to pick from the agar surface after 48 h of growth.
Physiological characterization of the novel strain was carried out in YTG medium dispensed anaerobically in 50 ml vials sealed with butyl-rubber stoppers. Growth was routinely monitored by direct observation for growth range and by spectrophotometry (Halo RB-10; Dynamica) at OD 600 for optimal growth conditions. The pH range for growth was tested from initial pH 2.0 to initial pH 12.0, at 28 C, in basal medium buffered and adjusted to the required pH (initial pH at 20 C) with MES buffer (pH 5.0, 5.5 and 6.0), PIPES buffer (pH 6.5 and 7.0), HEPES buffer (pH 7.5 and 8.0), AMPSO buffer (pH 8.5 and 9.0) and no buffer for pH 2, 3, 4, 10, 11 and 12. Growth was observed from pH 2.0 to 10.0, with optimum growth at pH 8.0. Salt requirement was tested at pH 8.0 and 37 C with various concentrations of sea salts (0-100 g l À1 , 10 g l À1 intervals). Growth of strain DY30321
T was observed at sea salt concentrations of 20-80 g l
À1
, with an optimum concentration of 40 g l À1 . The determination of the temperature range for growth was tested at 4, 10, 15, 25, 28, 30, 35, 37, 40, 45, 60 and 65 C with YTG medium at optimal pH (8.0) and sea salt concentration (40 g l À1 ). Growth was observed from 15 to 45 C, with optimum growth at 30 C.
Determination of the whole-cell fatty acid composition was performed on cultures grown to the exponential phase (OD 600 of 0.61) on YTG medium under optimal conditions (pH 8.0, 40 g sea salts l
, 30 C) for 36 h. Fatty acids were extracted and analysed as described by Komagata & Suzuki (1987) and tested following the instructions of the Microbial Identification System operating manual (MIDI). The main fatty acids in the cell membrane of strain DY30321 T comprised C 14 : 0 (49.2 %) and summed feature 1 (comprising iso H-C 15 : 1 /C 13 : 0 3-OH, 13.9 %) ( Table 1 and Fig. S4 ). Analysis of polar lipids was carried out as described by Kates (1986) . Diphosphatidylglycerol, phosphatidylcholine and phosphatidylethanolamine were the predominant polar lipids. An unidentified glycolipid, unidentified phospholipid, unidentified aminolipid and an unknown lipid were present in minor amounts. Polar lipid profiles are given in Fig. S5 . No respiratory quinone was detected (Fig. S8 ).
An almost-complete 16S rRNA gene sequence (1455 nt) was determined and levels of sequence similarity were obtained by using the EzTaxon-e server (Kim et al., 2012) . Sequences of related taxa (Gerritsen et al., 2014; Jyothsna et al., 2016) were obtained from the GenBank database. Phylogenetic analysis was performed by using MEGA version 5.0 (Tamura et al., 2011) after multiple alignment of the sequence data with CLUSTAL W. Distances were calculated using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed using the neighbour-joining, maximum-likelihood and maximum evolution methods, and supported with bootstrap values based on 1000 replications. 16S rRNA gene sequence analysis revealed that strain DY30321
T was a member of the family Peptostreptococcaceae and formed a single branch outside the branch comprising Clostridium halophilum and Clostridium caminithermale (Fig. 1) . Similar topologies were retrieved in the maximum-likelihood and maximum evolution trees ( Figs S2 and S3) . The closest phylogenetic relative is C. halophilum M1 T (Fendrich et al., 1990 ) (94.6 % 16S rRNA gene sequence similarity), followed by C. caminithermale DVird3 T (Brisbarre et al., 2003 ) (92.1 %). The G+C content of the genomic DNA of strain DY30321 T was 33.4 mol%, as determined by genome sequencing using an Illumina GAIIX sequencer (Meiji Company). This value is close to that of C. caminithermale DVird3 T , but higher than that of C. halophilum M1 T , which are 33.1 and 26.9 mol%, respectively. However, the genus Clostridium Prazmowski has been proposed to be restricted to the type species Clostridium butyricum and cluster I species (Lawson & Rainey, 2016; Collins et al., 1994) . Strain DY30321 T and its closest known relatives, C. halophilum and C. caminithermale, all have low 16S rRNA gene sequence similarities (<84 %) to C. butyricum, the type species of the genus Clostridium. Strain DY30321
T also branched singly outside the group of its closest relatives C. halophilum M1 T and C. caminithermale DVird3 T . Additionally, the level of similarity between C. halophilum M1 T and C. caminithermale Dvird3 T was 91.5 %, below the proposed genus boundary of 94.5 %, (Yarza et al., 2014) . These results indicate that the latter two species should be reclassified into different novel genera.
The phenotypic characteristics, phylogenetic analysis and chemotaxonomic data suggest that strain DY30321 T represents a novel member of the family Peptostreptococcaceae. Strain DY30321
T is an anaerobic, spore-forming microorganism that grows heterotrophically on carbohydrates, peptone, tryptone and yeast extract. The main fatty acids in the cell membrane of strain DY30321
T [C 14 : 0 (49.2 %) and summed feature 1 (comprising iso H-C 15 : 1 /C 13 : 0 3-OH, 13.9 %] clearly differ from its closest relatives C. halophilum M1 T [iso-C 15 : 0 (45.4 %) and cyclo-C 17 : 0 (10.8 %)] and C. caminithermale DVird3
T [iso-C 15 : 0 (47.9 %) and iso-C 14 : 0 3-OH (12.1 %)]. The whole-cell fatty acid profiles of the three strains are given in Table 1 . Strain DY30321 T also differs from C. halophilum and C. caminithermale in terms of the wider growth pH range, higher DNA G+C content, lower growth temperature range and different utilization pattern of carbon sources (Table 2) . Strain DY30321
T is therefore considered to represent a distinct phenotypic and phylogenetic lineage within the family Peptostreptococcaceae. Taking its phenotypic and phylogenetic characteristics into account, we propose strain DY30321
T as the type strain of a novel species of a new genus of the family Peptostreptococcaceae, for which the name Wukongibacter baidiensis gen. nov., sp. nov. is proposed. In addition, we propose two novel genera: Members of the genus are anaerobic. Cells are Gram-stainpositive, regular or rod-shaped with rounded ends, occurring singly or in chains, and spore-forming. Cream white colonies are formed on YTG agar. The principal fatty acids are C 14 : 0 and summed feature 1 (comprising iso H-C 15 : 1 /C 13 : 0 3-OH). The polar lipids are diphosphatidylglycerol, phosphatidylcholine and phosphatidylethanolamine. Belongs to clostridial 1.9 1.6 0.7 Summed feature 9 -7.6 1.1 *The summed feature components are as below: summed feature 1, iso H-C 15 : 1 /3OH-C 13 : 0 ; summed feature 2, C 16 : 1 iso I/3OH-C 14 : 0 ; summed feature 3, C 16 : 1 !6c/ C 16 : 1 !7c; summed feature 4, iso I-C 17 : 1 /anteiso B-C 17 : 1 ; summed feature 9, iso-C 17 : 1 !9c.
cluster XI as defined by Collins et al. (1994) . The type species is Wukongibacter baidiensis.
Description of Wukongibacter baidiensis sp. nov.
Wukongibacter baidiensis [bai.di.en¢sis. N.L. masc. adj. baidiensis pertaining to Baidi-1 Hydrothermal Field, on the Southwest Indian Ridge, from where the type strain was isolated].
Has the following characteristics in addition to those given for the genus. Cells are 1.6-10.5 µm in length and 0.4-0.6 µm in width. Endospores are observed at the terminal end of cells. On YTG medium, colonies are smooth, opaque, convex, regular and 5 mm diameter; the surface of the colonies is rigid after 48 h of growth on YTG medium at 30 C which makes colonies difficult to pick from the agar. T within the family Peptostreptococcaceae and Clostridium butyricum ATCC 19398 T (AJ458420) together with some related strains belonging to the clostridial type 1 rRNA gene cluster, based on 16S rRNA gene sequences. Bootstrap values (expressed as percentages of 1000 replications) are shown at branch points. Bar, 0.01 nucleotide substitution rate (K nuc ) units. Filled circles indicate the same topological structure in both the maximum-likelihood and the minimum-evolution trees (Figs S2 and S3) .
The type strain, DY30321
T (=MCCC 1A01532 T =KCTC 15549 T ), was isolated from a sample of mixed hydrothermal sulfides collected from the Baidi-1 hydrothermal field on the Southwest Indian Ridge at a water depth of 2327 m. The DNA G+C content of the type strain is 33.4 mol%. Fendrich et al. (1990) . ‡Data from Brisbarre et al. (2003) . §Data from Braun et al. (1981) . ||Data from Andreesen et al. (1970) .
